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. $\epsilon_{k}(s):=\triangle_{k}^{1/2^{-S}}$ , $\Delta_{k}$ l $k$ .
$\Gamma_{\mathbb{R}}(S):=\pi-\frac{s}{2}\mathrm{r}(\frac{s}{2})$ , $\Gamma_{\mathbb{C}}(s):=2(2\pi)^{-s}\mathrm{r}(S)$
.
$k$ regulator . $r_{1}$ $r_{2}$ $k$
. $\mathrm{H}\mathrm{o}\mathrm{m}(k, \mathbb{C})$ $\mathrm{G}\mathrm{a}1(\overline{\mathbb{Q}}/\mathbb{Q})$ .
$\mathbb{Z}^{\oplus \mathrm{H}_{\mathrm{o}\mathrm{m}}(k,\mathbb{C}})$
$\mathrm{G}\mathrm{a}1(\overline{\mathbb{Q}}/\mathbb{Q})-$ $X_{k}$ . $k$ $\mathcal{O}_{k}^{\mathrm{x}}$ $(X_{k}\otimes \mathbb{R})$
, 1 $(X_{k}\otimes \mathbb{R})^{+}$ $r$
$r$ :
$\mathcal{O}_{k}^{\mathrm{x}}\ni u\text{ }arrow\sum_{k\sigma\in \mathrm{H}_{0}\mathrm{m}(\mathbb{C})},\log|u|_{\sigma}\cdot\sigma\in(X_{k}\otimes \mathbb{R})^{+}$
. $X_{k}^{\mathrm{G}1}\mathrm{a}(\overline{\mathbb{Q}}/\mathbb{Q})$ $(X_{k}\otimes \mathbb{R})^{+}$
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$k$ regulator .
V. $\mathbb{R}$ vector $L$ . A $V$
, $V/L$ 1 $V$ Lebesgue $V/\Lambda$ $L$
A covolume , $\mathrm{C}\mathrm{O}\mathrm{V}\mathrm{o}1_{L(\Lambda}$) . $\zeta_{k}(s)$ Dedekind-
Dirichlet .
1.1 (Dedekind-Dirichlet)










Weil , $\mathbb{Q}$ . $X$
$\mathbb{Q}$ , $\overline{X}:=X\otimes_{\mathbb{Q}}\overline{\mathbb{Q}}$ . $M=M(X)$ $X$
$(0\leq i\leq 2\dim X)$ .
$\bullet$
$\ell-$ $-\mathrm{f}\mathrm{f}\mathrm{i}H^{i}(\overline{X},$ $\mathbb{Q}_{f})$ ;
$\bullet$ de Rham – $H_{DR}^{i}(X(\mathbb{C}))$ ;
$\bullet$ $H_{B}^{i}(X(\mathbb{C}), \mathbb{Q})$ .
$H^{i}(\overline{X}, \mathbb{Q}\ell)$ $\mathrm{G}\mathrm{a}1(\overline{\mathbb{Q}}/\mathbb{Q})-$ . $P$
$\overline{\mathbb{Q}}$
$\overline{p}$ 1 . $I_{\overline{p}}\subset D_{\overline{p}}\subset \mathrm{G}\mathrm{a}1(\overline{\mathbb{Q}}_{\overline{p}}/\mathbb{Q}_{P})$ $\overline{p}$
. $D_{\overline{p}}/I_{\overline{p}}arrow\sim \mathrm{G}\mathrm{a}1(\overline{\mathrm{F}}_{p}/\mathrm{F}_{p})$ , $\mathrm{G}\mathrm{a}1(\overline{\mathrm{F}}_{p}/\mathrm{F}_{p})$ $P$
$\mathrm{F}\mathrm{r}_{p}\in D_{\overline{p}}/I_{\overline{p}}$ ( Frobenius ) . $\Phi_{p}:=\mathrm{F}\mathrm{r}_{P}^{-1}$ Frobenius
.
(2.1) $Z_{p}(X, T)i:=\det(1-\Phi pT|Hi(\overline{x}, \mathbb{Q}\mathit{1})I_{\mathrm{p}})$ , $0\leq i\leq 2\dim X$
. $\overline{P}$ .




(1) $Z_{P}(X, T)_{i}$ $\mathbb{Z}$ $l\neq p$ . $L_{i}(X, S)$
Euler .
(2) $L_{i}(X, s)$ ${\rm Re}(s)> \frac{i}{2}$ , .
(3) $L_{i}(X, s)$ ,
$\{$
$\frac{i}{2}+1$ $i$ 0 f
$t_{j}$ $i$
.
(4) $L_{i}(X, \frac{i}{2}+1)\neq 0$ .
(5) Gamma $L_{\infty,i}(x, S)$ . $H_{B}^{i}(x(\mathrm{c}), \mathbb{C})$ Hodge $(p, q)-$
$H_{B}^{p,q}(X(\mathbb{C}), \mathbb{C})$ $(p+q=i)$ ,





. $s$ $\epsilon_{i}(X, S)$ :
(24) $L_{i}(X, s)L\infty,i(x, S)=\epsilon_{i}(x, S)L_{i(X,i}+1-s)L_{\infty,i}(x, i+1-s)$
.
, Gamma (2.3) (2.4) (2), (3)
, $\frac{i}{2}$ $L(X, s)$ .
22 $m$ , $F^{p}H_{DR}^{i}.(x(\mathbb{C}))$ $H_{DR}^{i}(X(\mathbb{C}))$ Hodge filtrahon
:
$F^{p}H_{DR}^{i}(x( \mathbb{C})):=,\bigoplus_{q+=:}j\geq pH_{B}^{j}’ q(x(\mathbb{C}), \mathbb{C})$
.
$\dim_{\mathbb{C}}H^{i}(x(\mathbb{C}), \mathbb{C})^{(1}-)^{i-}m-\dim \mathbb{C}F^{i}+1-mH^{i}(DRx(\mathbb{C}))$
$=l^{\mathrm{o}\mathrm{r}\mathrm{d}_{S=}}mLi(x, S)$ $m< \frac{l}{2}$ a $\mathrm{F}$
$\mathrm{o}\mathrm{r}\mathrm{d}_{S=m}Li(x,S)-\mathrm{o}\mathrm{r}\mathrm{d}_{S=}m+1L_{i}(X, S)$ $m= \frac{l}{2}$ \emptyset
$H^{i}(X(\mathbb{C}), \mathbb{C})^{(1}-)^{i-}m$ $H^{i}(X(\mathbb{C}), \mathbb{C})$ $(-1)^{i-m}$
.
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$\mathbb{Z}(n)_{D}$ : $\mathbb{Z}(n)arrow \mathcal{O}_{X(\mathbb{C})}arrow\Omega_{X(\mathbb{C})}^{1}arrow\Omega_{X(\mathrm{c})}^{2}arrow\ldots$
cohomology
$H_{D}(X_{\mathbb{C}}, \mathbb{Z}(n)):=H^{\cdot}(X", \mathbb{Z}(n)_{D})$
Deligne cohomology . $\mathbb{Z}$ $A$ $\mathbb{Z}(n)$
$A(n)$ Deligne cohomology $H_{\dot{D}}(X_{\mathbb{C}}, A(n))$ . $A(n)$
$A$ $n$ Tate twist $A(2\pi\sqrt{-1})^{n}$ .
3.2 cohomology
$\Omega_{\geq n}$ $\Omega_{<n}$ de Rham :
$\Omega_{\geq n}^{\cdot}$ : $0arrow\Omega_{X(\mathbb{C})}^{n}arrow\Omega_{X(\mathbb{C})}^{n+1}arrow\cdots$
$\Omega_{<n}^{\cdot}$ : $\mathcal{O}_{X(\mathbb{C})}arrow\Omega_{X(\mathbb{C})}^{1}arrow\cdotsarrow\Omega_{x(\mathbb{C})}^{n-1}arrow 0$ .
$\Omega_{\geq n}^{\cdot}arrow\Omega^{\cdot}arrow\Omega_{<n}^{\cdot}$
$\bullet H^{i}(\Omega_{\geq n}.)arrow H_{DR}^{i}(X(\mathbb{C}))$ ;
$\bullet{\rm Im}[H^{i}(.\Omega_{\geq}.)narrow H_{DR}^{i}(X(\mathbb{C}))]=F^{n}H_{DR}^{i}(x(\mathbb{C}))$ ,
$H^{i}(\Omega_{<n}^{\cdot})=H_{DR}^{i}(X(\mathbb{C}))/F^{n}H_{DR}i(X(\mathbb{C}))$
.
$0arrow\Omega_{<n}^{\cdot}[-1]arrow \mathbb{R}(n)_{D}arrow \mathbb{R}(n)arrow 0$
cohomology




, Deligne cohomology de Rham cohomology
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3.3
$H_{DR}^{i}(X(\mathbb{C}))$ $H_{B}^{i}(X(\mathrm{c}), \mathbb{C})$ .
(3.1) Deligne cohomology . Deligne coho-
mology (X $\mathbb{R}$ )
$H_{D}(x_{/\mathbb{R}}, \mathbb{Z}(n)):=H_{D}(x_{/\mathbb{C}}, \mathbb{Z}(n))^{+}$
( 1 ) . $H_{DR}^{i}(x(\mathbb{C}))$ $H_{DR}^{i}(X/\mathbb{R})$
. regulator .
3.4 2.2
$m$ . Deligne cohomology $n$
$n:=i+1-m$ , $i+1<2n$ . (3.1)
$H_{B}^{i+1}(X(\mathbb{C}), \mathbb{R}(n))arrow H_{DR}^{i+1}(x(\mathbb{C}))/F^{n}H_{D^{+}R}^{i}1(X(\mathbb{C}))$
, $(-1)^{n}$ .
F\eta IDi $(x(\mathbb{C}))$ $(-1)^{n}$ $i+1<2n$
$F^{n}H_{DR}i+1(X(\mathbb{C}))\cap\overline{FnH^{i}+1(DRx(\mathbb{C}))}=(_{j\geq n}\oplus H_{B}^{j,q}(x(\mathbb{C}), \mathbb{C})\mathrm{I}\cap(_{k\geq n}\oplus H_{B}^{q,k}(x(\mathrm{c}), \mathrm{c}))$
$= \bigoplus_{nj,k\geq}H_{B}^{j,k}(x(\mathbb{C}), \mathbb{C})=0$
. , (3.1)
(3.2) $0arrow H_{B}^{i}(X(\mathbb{C}), \mathbb{R}(n))arrow H_{DR}^{i}(X(\mathbb{C}))/F^{n_{H_{DR}}}i(X(\mathbb{C}))arrow H_{D}^{i+1}(x_{/\mathbb{C}}, \mathbb{R}(n))arrow 0$
. $\mathbb{C}=\mathbb{R}\oplus\sqrt{-1}\mathbb{R}=\mathbb{R}(n)\oplus \mathbb{R}(n-1)$ de Rham cohomology Betti cohomology
$H_{DR}^{i}(X(\mathbb{C}))arrow H_{B}^{i}(\sim X(\mathbb{C}), \mathbb{C})=Hi(Bx(\mathbb{C}), \mathbb{R}(n-1))\oplus H_{B}^{i}(x(\mathrm{c}), \mathbb{R}(n))$
, (3.2) $H_{B}^{i}(X(\mathbb{C}), \mathbb{R}(n))$ $H_{DR}^{i}(X(\mathbb{C}))/F^{n}H_{DR}^{i}(X(\mathbb{C}))$
(3.2)
$0arrow H_{B}^{i}(X(\mathbb{C}), \mathbb{R}(n))arrow H_{B}^{i}(x(\mathbb{C}), \mathbb{R}(n))\oplus(H_{B}^{i}(X(\mathbb{C}), \mathbb{R}(n-1))/FnH_{DR}i(X(\mathbb{C})))$
$arrow H_{D}^{i+1}(x_{/\mathbb{C}}, \mathbb{R}(n))arrow 0$ ,
$0arrow F^{n}H_{DR}^{i}(X(\mathbb{C}))arrow H_{B}^{i}(X(\mathbb{C}), \mathbb{R}(n-1))arrow H_{D}^{i+1}(x_{/\mathbb{C}}, \mathbb{R}(n))arrow 0$
. “ ” .
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3.1 (1) $0\leq i\leq 2\dim X$ f $m$ , $n:=i+1-m$
.
(3.3) $0arrow F^{n}H_{DR}^{i}(x_{/}\mathbb{R})arrow H_{B}^{i}(X(\mathbb{C}), \mathbb{R}(n-1))(-1)n-1arrow H_{D}^{i+1}(x_{/\mathbb{R}}, \mathbb{R}(n))arrow 0$.
(2) 22 .
(3.4) $\dim_{\mathbb{R}}H_{D}^{i}+1(x/\mathbb{R}, \mathbb{R}(n))=\{$
$\mathrm{o}\mathrm{r}\mathrm{d}_{S=m}Li(X, s)$ $m< \frac{i}{2}$ )
$\mathrm{o}\mathrm{r}\mathrm{d}_{S=m}Li(x, S)-\mathrm{o}\mathrm{r}\mathrm{d}_{s}=m+1Li(x_{S)}, m=\frac{i}{2}a)$
$3^{-}.5$ L- Deligne
Bloch-Beilinson $L_{i}(X, S)$ Deligne
. $\frac{i}{2}$ $m$ critical 4
:
(1) $L_{\infty,i}(X, S)$ $s=m,$ $n$ ;
(2) $L_{\infty,i}(X, S)$ $s=m$ ;
(3) $L_{i}(X, m)\neq 0$ ;
(4) $H_{D}^{i+1}(x_{\mathbb{R}}, \mathbb{R}(n))=0$ .
22
(3.5) $F^{n}H_{DR}^{i}(x/\mathbb{R})\simarrow H_{B}^{i}(x(\mathbb{C}), \mathbb{R}(n-1))(-1)n-1$
. $F^{n}H_{DR}^{i}(X/\mathbb{R})$ de Rham cohomology $\mathbb{Q}-$
, $H^{i}(X(\mathbb{C}), \mathbb{R}(n-1))^{(1)^{n}}--1$ $\mathbb{Q}-$ $H^{i}(X(\mathbb{C}), \mathbb{Q}(n-1))^{(1)^{n}}--1$ .
(3.5) determinant ( Jacobian) modulo $\mathbb{Q}^{\cross}$ $c_{M}(m)\in \mathbb{R}^{\cross}/\mathbb{Q}^{\cross}$
$\mathbb{Q}-$ . twisted motive $M(m)$ Deligne
.
3.2 (Deligne ) Critical $m$ $L_{i}(x, m)$ $c_{M}(m)$ .
4 K- cohomology
Beilinson Deligne critical $m$ .
Deligne – . :
(1) Deligne cohomology $H_{\mathcal{D}}^{i+1}(x_{/\mathbb{R}}, \mathbb{R}(n))$ $\mathbb{Q}-$ ;
(2)
$\wedge^{\max}F^{n}H_{D}^{i}(RX/\mathbb{R})\otimes \mathbb{R}\wedge^{\max}H^{i1}+H(DX/\mathbb{R}, \mathbb{R}(n))\simarrow\wedge^{\max_{H_{B}^{i}((\mathbb{C}),\mathbb{R}(}}Xn-1))^{(}-1)n-1$
$\mathbb{Q}-$ $c_{M}(m)\in \mathbb{R}^{\mathrm{X}}/\mathbb{Q}^{\mathrm{x}}$ $M$ regulator ;
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(3) L- $c_{M}(m)$ .
(1) Deligne cohomology $\mathbb{Q}-$ .
$H_{D}^{i+1}(x_{/\mathbb{R}}, \mathbb{Q}(n))arrow H_{D}^{i+1}(x_{/\mathbb{R}}, \mathbb{R}(n))$
$(|?)$ , $\mathbb{Q}-$ . Beilinson
, $I\iota’-$ cohomology Deligne cohomology
Chern Deligne cohomology $\mathbb{Q}-$ . –
, Rankin-Selberg con-
volution modular






$X$ . $X$ IC- – $X$ “ ”
scheme $BGL(X)$ $BGL(X)^{+}$ :
$I\mathrm{f}_{n}(X)=\pi_{n}(BGL(x)^{+})$ .





$X$ cohomology . [2], [4], [7]
.
42 $\lambda-$ , Adams , cohomology
$A$ , $G$ , $A$ G- $\mathcal{P}_{A}(G)$
. $P_{A}(G)$ Grothendieck $R(G,$ $A$ $A$ tensor
. $R(G, A)$ wedge






$\bullet$ $R$ ( $R(G,$ $A)$ ) ,
$\bullet$ $R$ $\{\lambda^{i}\}i\in \mathbb{Z}\geq\text{ }$ ( $\{\wedge^{i}\}_{i}$ )
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,(1) $\lambda^{0}=1,$ $\lambda^{1}=\mathrm{i}\mathrm{d}_{R;}$
(2) $\lambda^{i}(_{X+}y)=\sum_{j=0}^{i}\lambda^{j}(x)\lambda^{i-j}(y),$ $\forall x,$ $y\in R$
. $(R, \{\lambda^{i}\}_{i\in \mathbb{Z}}\geq\text{ })$ $\lambda-$ . $x\in R$ $\lambda-$ $n$
$\lambda^{n}(x)\neq 0$ , $\lambda^{k}(x)=0\forall k>n$
. – $\lambda-$ .
$\lambda-$ 1 $\lambda-$ special $\lambda-$ ,
. $R(G, A)$ $I\zeta_{0}(x)$ special $\lambda-$
.
Augmentation




, $\lambda-$ . $\lambda-$ 2 $\lambda-$ . Special $\lambda-$ $(R, \{\lambda^{i}\}_{i\in \mathbb{Z}}\geq 0)$
augmentation $R$ 2 $\lambda-$ $(S, \{(_{i})\}_{i\in \mathbb{Z}_{>\text{ }}})$ S- $\epsilon$ : $(R, \{\lambda^{i}\}_{i\in \mathbb{Z}_{>\text{ }}})arrow$
$(S, \{(_{i})\}_{i\in \mathbb{Z}_{>0}})$ . $R(G, A)$ G- $-S$
G- $\epsilon$ augmentation .
Adams .
$(R, \{\lambda^{i}\}_{i\in\text{ }}\mathbb{Z})\geq$ special $\lambda-$ . $R$ Adams $\psi^{k}$ : $Rarrow R(k\in \mathbb{N})$
.
$\sum_{k\in \mathrm{N}}\psi^{k}(x)T^{k}=(-T)\frac{d\log(\Sigma_{i=}^{\infty}o(\lambda^{l}X)(-T)^{l})}{dT}$
– . $R(G, A)$ $\psi^{k}(M)$ $(\wedge^{k}M)^{\oplus k}$ $k-1$
. $(R, \{\lambda^{i}\}_{i\in \mathbb{Z}\text{ }}\geq)$ augmentation $(S, \epsilon)$ special $\lambda-$ . $\tilde{R}:=\mathrm{K}\mathrm{e}\mathrm{r}\epsilon$
. $(R, \{\lambda^{i}\}i\in \mathbb{Z})\geq\text{ }$ augumentation $\gamma^{- \mathrm{f}\mathrm{i}1\mathrm{t}\mathrm{r}}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}\sim$ {R
$R_{n}:= \{\gamma^{i_{1}}(x1)\cdots\gamma^{i_{r}}(x_{r})|x_{j}\in\tilde{R},\sum_{j=1}^{r}i_{j}\geq n\}$ $S$
. $\gamma$-filtration







, $\gamma$-filtration $\tilde{R}=\bigcup_{n}Z_{n}\tilde{R}$ .
$V_{i}:=Z_{i}\tilde{R}\otimes \mathbb{Q}/Z_{i-1}\tilde{R}\otimes \mathbb{Q}$
.
4.1 $(R, \{\lambda^{i}\}_{i\in \mathbb{Z}}\geq\text{ })$ augumentahon $(S, \epsilon)$ special $\lambda-$ \emptyset $\gamma- filtrati_{\mathit{0}}n$




$X$ . $X$ torsor $p:Warrow X$ affine
scheme (Jouanolou ). IC-
$I\zeta_{i}(W)=I\acute{\mathrm{t}}_{i}(X)$ . $W=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}A$ ,
$R(\pi_{1}(S^{n}), A)$ .
4.2 (1) $I\acute{\mathrm{e}}_{n}(X)$ special $\lambda-$ augmentation $\epsilon$ : $Ic_{n}(X)arrow H^{0}(X, \mathbb{Z})$ y
$\gamma$ -filtration .
(2) $I\mathrm{f}_{n}(X)$ Adams $\psi^{k}$ cup $I\acute{\mathrm{t}}_{n}(X)\cross \mathrm{A}_{m}’(X)arrow I\acute{\iota}_{m+n}(X)$
,
(1) $I\acute{\mathrm{t}}_{n}(X)$ 4.1 :
$IC_{n}(x)= \bigoplus_{=i0}I\mathrm{t}_{n}(i)(X’)\infty$ , $\psi^{k}|_{R_{n}^{\prime(i}})(x)\mathrm{i}=k^{i}\cdot \mathrm{d},$ $\forall k\in \mathbb{N}$ .
$X$ cohomology
$H_{A}^{i}(x, \mathbb{Q}(j)):=I\zeta_{2j}^{(j)}-i(x)$





Regulator Chern . Chern .







$G\mu L_{n}\cross GL_{n}arrowarrow GL_{n}\cross GLn\cross GL_{n^{4}}.$ ,
$arrow$
. $\mathcal{V}$ scheme , $\mathcal{V}$ . -
$\mathcal{V}$ $\oplus_{k>0^{\mathbb{Z}}}(k)v$ (Deligne ) (cf. 3.1). $BGL_{n}$
$BGL_{n+1}$ cohomology $H(BGL., \oplus_{k\geq 0^{\mathbb{Z}}}(k)_{D})$ :




Ln’ $H^{\cdot}(BGL, \oplus_{k}\geq 0\mathbb{Z}(k)_{D}):=1_{\frac{\mathrm{i}\mathrm{m}}{n}}H^{\cdot}(BGL_{n}, \oplus_{k\geq 0}\mathbb{Z}(k)_{D})$
.
$H^{2j}(BGL, \oplus_{k>0^{\mathbb{Z}}}(k)_{D})$ $c_{j}=\{c_{j}^{(n)}\in H^{2j}(BGL_{n}, \oplus_{k\geq 0}\mathbb{Z}(k)D)\}_{n\epsilon}\mathrm{N}$ 1
. $\mathcal{V}$ abel $D(\mathcal{V})$ ,
$H^{2j}(BGL, \oplus_{k\geq 0}\mathbb{Z}(k)_{D})=\mathrm{H}\mathrm{o}\mathrm{m}_{D(\mathcal{V}})(N\mathbb{Z}BGL, (\oplus_{k\geq 0}\mathbb{Z}(k)D)[2j])$
. $\mathbb{Z}BGL$ $BGL$ $\mathbb{Z}-$ , $N\mathbb{Z}BGL$
:
$N\mathbb{Z}BGL:\cdotsarrow(BGL)_{-i}arrow(BGL)_{-;}$$-1arrow\ldots$
. $A$ $c_{j}$ :
$c_{j}$ : $N\mathbb{Z}BGLarrow(\oplus_{k\geq 0}\mathbb{Z}(k)_{D})[2j]$
$c_{j}:.N\mathbb{Z}BGL(A)arrow(\oplus_{k\geq 0}\mathbb{Z}(k)_{D})[2j](\mathrm{s}\mathrm{P}\mathrm{e}\mathrm{c}A)$
, cohomology
$c_{i,j}$ : $H_{i(}GL(A),$ $\mathbb{Z})arrow H^{2j-i}(\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{C}}}A, \oplus_{k\geq 0}\mathbb{Z}(k)_{D})$
. Hurewicz :
$I\iota_{i}^{7}(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}A)=\pi i(BGL(A)^{+})arrow H_{i}(BGL(A)+, \mathbb{Z})=H_{i}(GL(A), \mathbb{Z})$
, $H^{2j}(BGL, \oplus_{k\geq 0^{\mathbb{Z}}}(k)_{D})$ $c_{j}$ :
$c_{i,j}$ : $K_{i}(A)arrow H^{2j-i}(\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{C}}}A, \oplus_{k\geq 0}\mathbb{Z}(k)_{D})$ , $i\in \mathbb{N}$
. cohomology affine
scheme $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}A$ quasi-projective scheme . Chern
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, Chern $c_{j}=\{c_{j}^{(n)}\}_{n}$ . $c_{j}$
$c_{i,j}$ Chern .
Chern
$\mathcal{V}$ scheme $Y$ , $Y$ $m$ $\mathrm{P}_{Y}^{m}$ ,
$\pi_{Y}$ : $\mathrm{P}_{Y}^{m}arrow Y$ .
$\tilde{c}:\mathrm{G}_{m}[-1]arrow\oplus_{k\geq 0}\mathbb{Z}(k)_{D}$
, $H^{1}(\mathrm{P}_{Y}^{m}, \mathcal{O}_{Y}\cross)arrow H^{2}(\mathrm{P}_{Y}^{m}, \oplus_{k\geq 0^{\mathbb{Z}}}(k)v)$ canonical
line bundle $\mathcal{O}_{Y}(1)$ $\xi_{Y}$ , :
$\bigoplus_{i=0}^{m}H^{-}.2i(Y, \oplus k\geq 0\mathbb{Z}(k)D)\ni(a_{i})_{i}\mapsto.\Sigma_{i=0}^{m}(\pi_{Y(a)\cup}*i\xi^{i}Y)\in H^{\cdot}(\mathrm{P}_{Y}m, \oplus_{k}\geq 0\mathbb{Z}(k)_{D})$
$Y$ $m\geq 0$ .
$E$ $\mathcal{V}$ scheme $BGL_{n}$ rank $m$ , $\pi_{E}$ : $\mathrm{P}(E)arrow$
$BGL_{n}$ $E$ . $\mathrm{P}(E)$ canonical line bundle
$\tilde{c}$ $\xi_{E}$ ,
$\bigoplus_{i=0}^{m-1}H^{-2i}.(BGL_{n}, \oplus_{k\geq 0}\mathbb{Z}(k)_{D})\ni(xk)_{k}-\Sigma_{i}m-1=0(\pi_{E}(*x_{k})\cup\xi kE)\in H^{\cdot}(\mathrm{p}(E), \oplus_{k}\geq 0\mathbb{Z}(k)v)$
. $0$
$(C_{m-j(E}))_{j} \in\bigoplus_{j=0}^{m-1}H^{2m-2j}$ (BGLn’ $\oplus_{k\geq 0^{\mathbb{Z}}}(k)_{D}$ )
– . $c_{j}(E)\in H^{2j}(BGL_{n}, \oplus_{k\geq 0}\mathbb{Z}(k)v)$ $E$ Chern
.
5.2 Chern Chern
$\mathrm{C}\mathrm{h}(BGLn):=H^{0}(BGL_{n}, \mathbb{Z})\cross\{(xj)_{j\in \mathbb{Z}}\geq\text{ }\in\prod_{0j\geq}H^{2j}(BGL_{n}, \oplus k\geq 0\mathbb{Z}(k)_{D})|x_{0=}1\}$
. cup , 2 $\lambda-$ $H^{0}(BGL_{n}, \mathbb{Z})$ augmentation
special $\lambda-$ . Chern 2 $\lambda-$ $H^{0}(BGL_{n}, \mathbb{Z})$ augmentation
special $\lambda-$
$C:I\{_{0}’(BGL_{n})\ni[E]\mapsto(\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}E, c0(E),$ $C_{1}(E),$ $\ldots)\in \mathrm{C}\mathrm{h}(BGL)n$
. $[E]$ $E$ $I\mathrm{f}_{0}$ (BGLn) . $BGL_{n}$
rank $n$ $E^{n},$ $1^{n}$ ,
$u:=\{[E^{n}]-[1^{n}]\}_{n}\in \mathrm{N}\in 1\mathrm{i}arrow \mathrm{m}nl\mathrm{i}_{0}’(BGL_{n})=Ic0(BGL)$
. Chern $c_{j}^{(n)}$
$c(u)=(0, c_{0^{n}}^{()}, c, C_{2}1(n)(n), \ldots)\in \mathrm{C}\mathrm{h}(BGLn)$
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.
$X$ $\mathbb{Q}$ quasi-projective . Chern $\{c_{j}^{(n)}\}_{n}$
5.1 ..$\cdot$ . $\cdot$ ...




$\mathrm{c}\mathrm{h}:K_{i}(X)\ni x-\{$ $\sum_{\mathrm{C}\mathrm{h}_{0,0}}j\in \mathrm{N}\frac{(-\perp\prime j}{(j-1)!,\sum_{j\in \mathrm{N}}}.ci+’\frac{(-1)^{j-1}j}{(j-1)!},\tilde{c}_{0,j}$
,
$i=0i \geq 1\circ\succeq\emptyset \mathcal{E}\mathrm{g}\mathrm{g}\in\bigoplus_{j\geq 0}H^{2j-i}(x, \oplus k\geq 0\mathbb{Z}(k)v)$,
$\mathrm{c}\mathrm{h}_{0,00}$: $K(x)arrow \mathrm{r}\mathrm{a}\mathrm{n}\mathrm{l}\mathrm{c}_{H^{0}(x,\mathbb{Z}})arrow H^{0}(x, \oplus_{k\geq 0}\mathbb{Z}(k)_{D})$ ,
$\sum_{j\in \mathrm{N}}\tilde{C}_{0},jtj=\log(1+\sum c_{0,j}t^{j})j\in \mathrm{N}$
Chern ch . Chern Adams IC-
, cohomology :
$\mathrm{c}\mathrm{h}_{A}$ : $H_{\dot{A}}(X$ , Q( )\rightarrow H;(X, $\mathbb{Q}(j)$ ).
“ ” regulator :
$\mathrm{r}\mathrm{e}\mathrm{g}:H_{A(\mathbb{Q}(j)}^{\cdot}x,)arrow H_{A}^{\cdot}(x_{/\mathbb{R}}, \mathbb{Q}(j))arrow H_{D}(\mathrm{c}\mathrm{h}_{A}.x_{/}\mathbb{R}, \mathbb{R}(j))$
.
6 Bloch-Beilinson
Deligne cohomology $\mathbb{Q}-$ reg ,
Bloch-Beilinson :
6.1 (Bloch-Beilinson) $m$ $\frac{i}{2}$ . $n:=i+1-m$
.
(Conj. 1) reg : $H_{A}^{i+1}(X, \mathbb{Q}(n))\otimes \mathbb{R}arrowH^{i1}v+(x_{/\mathbb{R}}, \mathbb{R}(n))$ . co-
homology $\mathbb{Q}-$ $H_{D}^{i+1}(x_{/\mathbb{R}}, \mathbb{R}(n))$ $\mathbb{Q}-$ .
(Conj.2) (3.3) :
$\wedge^{\max}F^{n}H_{D}^{i}R(x_{/}\mathbb{R})\otimes_{\mathbb{R}}\wedge maxH^{i}(D^{+1}X/\mathbb{R}, \mathbb{R}(n))\simarrow\wedge^{\max_{H}}B(iX(\mathbb{C}), \mathbb{R}(n-1))^{(1)^{n}}--1$
(Conj. 1) de Rham cohomology $\mathbb{Q}-$ $\mathbb{Q}-$ ,
$\mathbb{Q}-$ $\mathbb{Q}-$ . $\mathbb{Q}-$
$c_{M}(m)\in \mathbb{R}^{\mathrm{x}}/\mathbb{Q}^{\mathrm{x}}$ $M$ $X$ regulator . $L_{i}(X, S)$





$G=GL(2)_{\mathbb{Q}}$ , $\mathrm{A}=\mathrm{A}_{\infty}\oplus \mathrm{A}_{f}$ $\mathbb{Q}$ adele . $G(\mathrm{A}_{f})$
$I\acute{\mathrm{t}}$ 1 . $\mathfrak{H}^{\pm}:=\mathbb{C}\backslash \mathbb{R}$ $G(\mathbb{Q})$ $\mathfrak{g}\pm$ – .
$I\acute{\mathrm{t}}$ $\mathbb{Q}$ modular $\mathbb{C}-$
$M_{F\mathrm{i}’}(\mathbb{C})=G(\mathbb{Q})\backslash fl^{\pm}\cross G(\mathrm{A}_{j})/K$
. $M_{I\mathrm{t}’}$ $\overline{M}_{\mathrm{A}’}=$
$M_{\mathrm{A}^{r}}\cup M_{R’}^{\infty}$ (M ) . $\overline{M}_{l\mathrm{i}’}$ . $\overline{M}_{\mathrm{A}’}$
6.1 .
7.1
(Conj. 1) reg : $H_{A}^{2}(\overline{M}_{R^{r}}, \mathbb{Q}(2))\otimes \mathbb{R}arrow H_{D}^{2}(\overline{M}_{\mathrm{A},/}\prime \mathbb{R}, \mathbb{R}(2))$ .
$H_{D}^{2}(\overline{M}_{R}’,/\mathbb{R}, \mathbb{R}(2))$ $\mathbb{Q}-$ .
(Conj.2) (3.3)
$\wedge^{m\alpha x}F2H_{DR}1(x_{//}\mathbb{R}\mathrm{I}\otimes \mathbb{R}\wedge^{\max_{H((}}D2X\mathbb{R}, \mathbb{R}2))\simarrow\wedge^{\max_{H}}B(1x(\mathbb{C}), \mathbb{R}(n-1))-$
(Conj. 1) de Rham cohomology $\mathbb{Q}-$ $\mathbb{Q}-$ ,
$\mathbb{Q}-$ $\mathbb{Q}-$ . Regulator $C_{M(0)}\in \mathbb{R}^{\cross}/\mathbb{Q}^{\cross}$




modular symbol IC- , (2) Hecke $L_{1}(\overline{M}_{R}’, s)$ automorphic
L-function , (3) reg , 3 .
.
8.1 Modular symbol
cohomology $H_{A}^{2}(\overline{M}_{R^{r}}, \mathbb{Q}(2))$ , $H_{A}^{2}(\mathbb{C}(\overline{M}_{I}\mathrm{t}’), \mathbb{Q}(2))\subset I\mathrm{f}_{2}(\mathbb{C}(\overline{M}K))$
. $I\zeta-$ – , $I\mathrm{f}_{2}$
symbol :
$I\mathrm{t}_{2}’(\mathbb{C}(\overline{M}K))=\mathbb{C}(\overline{M}_{K})^{\mathrm{x}}\cross \mathbb{C}(\overline{M}_{K})^{\mathrm{x}}/\{f\otimes(1-f)|f\in \mathbb{C}(\overline{M}_{K})^{\cross}, \neq 1\}$ .
$\mathbb{C}(\overline{M}_{K})$ $\overline{M}_{\mathrm{A}’}$ $\mathbb{C}$ . $f,$ $g\in \mathbb{C}(\overline{\mathrm{J}I}_{K})^{\mathrm{X}}$ $f\otimes g$
$IC_{2}(\mathrm{c}(\overline{M}K))$ $\{f, g\}$ < (modular symbol, $f,$ $g$ meromorphic modular
form ).
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modular . $K’\subset K$ ,
modular $M_{R^{r_{J}}}$ . $M_{K’}$ $M_{K}$ etale , $K’$
$K$ $K/K’$ Galois Galois . etale
$\pi_{K’/K}$ : $M_{K’}arrow M_{K}$ . $\mathcal{O}_{K}^{\mathrm{x}}$ , $M_{l\mathrm{i}’}$ , ,
modular . $\mathcal{O}_{\mathrm{A}’}^{\mathrm{x}_{r}}$ 2 symbol $I\mathrm{f}_{2}(\mathbb{C}(\overline{M}\mathrm{A}\prime\prime))$






(1) 7.1 (Conj. 1) , reg Deligne cohomology $\mathbb{Q}-$
. $\prime p_{K}\subset H_{A}2(\overline{M}I\mathrm{g}\mathbb{Q}’,(2))$ $f$
$\mathrm{r}\mathrm{e}\mathrm{g}(\mathcal{P}_{\mathrm{A}’})$ $H_{D}^{2}(\overline{M}_{R’,/}\mathbb{R}, \mathbb{R}(2))$ $\mathbb{Q}-$ .
(2) $F^{2}H_{DR}^{1}(\overline{M}_{K}(\mathbb{C}))=0$
$c_{M}(0)=\det(\mathrm{r}\mathrm{e}\mathrm{g}(P_{K}))/\det(H_{B}^{1}(\overline{M}R’, \mathbb{Q}(1))^{-})$.
(3) $\overline{M}_{\mathrm{A}’}$ $g$ , $L_{1}(\overline{M}_{K}, s)$ $s=0$ $g$




$\overline{\mathbb{Q}}$-valued Hecke $\mathcal{H}(G(\mathrm{A}_{f})//I\mathrm{f})_{\overline{\mathbb{Q}}}$ . $G(\mathrm{A}_{f})$ $\overline{\mathbb{Q}}$
smooth $(\pi, V_{\pi})$ $\mathcal{H}_{K^{-}}$ $V_{\pi}^{R’}$ ( $V_{\pi}$ $I\iota’-$ ) ,
$\mathcal{H}_{K^{-}}$ $G(\mathrm{A}_{f})$ smooth
. $\overline{M}_{R’}$ 1 $\Omega\frac{1}{M}\mathrm{A}$’ $\mathbb{Q}$-valued Hecke Hecke
. $\Omega_{\frac{1}{M}=}\Omega\frac{1}{M}I\mathrm{i}’\otimes\overline{\mathbb{Q}}$ $\mathcal{H}_{K^{-}}$ .
$\Omega\frac{1}{M}f\zeta,\overline{\mathbb{Q}}=\bigoplus_{\pi\in\Pi I_{\mathrm{t}}’}V_{\pi}^{h^{r}}$
,
$e_{\pi}^{K}$ : $\Omega\frac{1}{M}I’1’\overline{\mathbb{Q}}arrow V_{\pi}^{K}$
.
8.1 (2) (3) . $\overline{\mathbb{Q}}$ $\mathbb{C}$
$\sigma$ 1 $\pi\in\Pi_{K}$ $G(\mathrm{A}_{f})$ $\pi^{\sigma}:=\pi\otimes_{\overline{\mathbb{Q}},\sigma}\mathbb{C}$ .
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. Eichler, , , Langlands, Deligne Carayol
(8.1) $L_{1}( \overline{M}_{R^{\prime,s}})=\prod_{\pi\in\Pi_{I\mathrm{t}}},$ $L(s,\tilde{\pi})^{\mathrm{d}}\mathrm{i}\mathrm{m}V^{I\mathrm{c}}\pi$
’
. $\tilde{\pi}$ $\pi$ . standard L-
1
$L_{1}^{(g)}( \overline{M}_{I\mathfrak{i}}’, 0)=\prod_{\pi\in\Pi_{K}}L’(\mathrm{O},\tilde{\pi})\dim V_{\pi}K$ mod $\mathbb{Q}^{\mathrm{x}}$
, 8.1 (2), (3) $\pi\in\Pi_{K}$
(8.2) $(e_{\pi}^{K})^{*}[\mathrm{r}\mathrm{e}\mathrm{g}(^{\mathrm{p}_{K}\overline{\mathbb{Q}})](0,\tilde{\pi}}\otimes=L’)(e_{\pi}^{h})*H_{B}^{1}(’\overline{M}h’,\overline{\mathbb{Q}}(1))-$
.
Deligne . $F^{2}fjj_{DR}^{1}(\overline{M}I\mathfrak{i}^{\prime())=0}\mathbb{C}$ $H_{D}^{2}(\overline{M}_{\mathrm{A}’},/\mathbb{R}, \mathbb{R}(2))\simeq$
$H_{B}^{1}(\overline{M}_{R}’, \mathbb{R}(1))-\simeq \mathrm{H}\mathrm{o}\mathrm{m}(\Omega_{\frac{1}{M}}I\mathrm{i}" \mathbb{R})$ .
$(e_{\pi}^{I\zeta})*H_{B}^{1}(\overline{M}R^{\prime(\mathbb{C}),\overline{\mathbb{Q}}\otimes \mathbb{R}(1}))^{-}arrow\sim \mathrm{H}\mathrm{o}\mathrm{m}_{\overline{\mathbb{Q}}}(V_{\pi}^{\mathrm{A}},\overline{\mathbb{Q}}\otimes \mathbb{R})r$
$(e_{\pi}^{I\backslash ^{r}})*H_{B}1(\overline{M^{\cup}}_{K()}\mathrm{I}\mathrm{c},\overline{\mathbb{Q}}(1))^{-}$ $\mathrm{H}\mathrm{o}\mathrm{m}_{\overline{\mathbb{Q}}(,)}\mathfrak{s}_{V^{\cup}K\overline{\mathbb{Q}}}$







$u,$ $v\in \mathcal{O}_{h’}^{\mathrm{x}}$ . Poincare\’e :
$\langle$ , $\rangle_{I\{’}$ : $H_{B}^{1}(\overline{M}_{K}(\mathbb{C}),\overline{\mathbb{Q}}\otimes \mathbb{R}(1))^{-}\cross\Omega^{1}(\overline{M}_{I^{\prime)\otimes}}\dot{\backslash }\overline{\mathbb{Q}}arrow\overline{\mathbb{Q}}\otimes \mathbb{R}$
$\mathrm{r}\mathrm{e}\mathrm{g}(\{u, V\})$ $\langle \mathrm{r}\mathrm{e}\mathrm{g}(\{u, v\}),\omega\rangle_{K}(\omega\in\Omega^{1}(\overline{M}_{h’})\otimes\overline{\mathbb{Q}})$
.
$\langle \mathrm{r}\mathrm{e}\mathrm{g}(\{u, v\}), \omega\rangle_{K}=\frac{1}{2\pi i}\int_{M_{K}(\mathbb{C})}1_{0}\mathrm{g}|u|\overline{d1_{0}\mathrm{g}v}\wedge\omega$
. (8.3) 8.1 .
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$\{\int_{M_{I\sigma}(\mathbb{C})}\log|_{u}|\overline{d\log v}\wedge\omega|\omega\in V_{\pi}^{R}u,v\in \mathcal{O}^{\mathrm{X}}\prime R’\}=2\pi i_{\text{ ^{}+}()L(}\pi 0,\tilde{\pi}J)\cdot\overline{\mathbb{Q}}$ .
9 8.2
L- .
Deligne +(\mbox{\boldmath $\pi$}) L- . $\mathbb{Q}$ Dirichlet
$\chi$
$L(s, \pi\otimes\chi)$ $s=1$ .
. $L(s, \chi)$ root number $\epsilon(s, \chi)$ $s$ ,
$s=m\in \mathbb{Z}$ $\epsilon(\chi)$ $m$ Gauss . $\epsilon(\chi)$
$\epsilon(\chi_{1}x2)=\epsilon(\chi_{1})\mathcal{E}(\chi_{2})$ . motive Deligne
(cf. 3.1. [1] )
$L(1, \pi\otimes\chi)=c^{+}(\pi\otimes\chi)$
. $\pi\otimes\chi$ motive de Rham $\epsilon(\chi)$ ([1], 6.3)
+(\mbox{\boldmath $\pi$}\otimes \mbox{\boldmath $\chi$}) $=\epsilon(\chi)c(+\pi)$ ,
(9.1) $\text{ ^{}+}(\pi)=\frac{L(1,\pi\otimes_{x})}{\epsilon(\chi)}$
.
$L(s, \pi)$ L- 1/2 $sarrow 2-s$
: . $-\cdot..\cdot\backslash \cdot$
$L(s, \pi)=\epsilon(s, \pi)L(2-s,\tilde{\pi})$ .
$L’( \mathrm{o},\tilde{\pi})=\frac{L(2,\pi)}{\pi^{2}\epsilon(2,\pi)}$







Eisenstein . $B=TU$ $G$
Borel .
$\phi:=\mathrm{d}\mathrm{i}_{\mathrm{V}u},$ $\xi:=\mathrm{d}\mathrm{i}\mathrm{v}v:(M_{K}^{\infty}(\mathbb{C})=\pm U(\hat{\mathbb{Z}})\backslash G(\hat{\mathbb{Z}})/I\{’)arrow\overline{\mathbb{Q}}\otimes \mathbb{C}$
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$\hat{\phi}_{s}$ : $G(\mathrm{A}_{f})\ni g=utkarrow|\alpha(t)|_{\mathrm{A}_{f}}S\phi(k)\in\overline{\mathbb{Q}}\otimes \mathbb{C}$,
$\hat{\xi}_{s}$ : $G(\mathrm{A}_{f})\ni g=utkarrow|\alpha(t)|_{\mathrm{A}_{f}}S\xi(k)\in\overline{\mathbb{Q}}\otimes \mathbb{C}$
. Eisenstein ${\rm Re}(S)>1$
$\mathcal{E}\emptyset(\vee)\mathcal{E}_{\xi(}z,gs,g.,\cdot S)..\cdot=-2\pi S).\cdot=-2\pi\sum_{\in}\sum_{G\gamma B(\mathbb{Q})+\backslash (\mathbb{Q})}^{G}\hat{\xi}s(\gamma\epsilon B(\mathbb{Q})+\backslash (\mathbb{Q})(\hat{\emptyset}s\gamma g\gamma g)\mathrm{C}\mathrm{h}\mathrm{a}\mathrm{r}\mathfrak{g}+)\mathrm{C}\mathrm{h}\mathrm{a}\mathrm{r}_{\mathfrak{H}}+(\gamma(\gamma z)z)$
. $B(\mathbb{Q})^{+}$ $B(\mathbb{Q})$
, $\mathrm{C}\mathrm{h}\mathrm{a}\mathrm{r}_{\mathfrak{H}}+$ + . .
$\bullet$ $\mathcal{E}_{\phi}(z, g;1)-1_{0}\mathrm{g}|u|$ $(\mathcal{E}_{\phi}(z, g;1)-(-2\pi{\rm Im}(z))\emptyset(k)$ ).
$\bullet\eta_{\xi}:=2\partial_{z}\mathcal{E}\epsilon(_{Z}, g;1)=d1_{0}\mathrm{g}v$ .
. ${\rm Re}(s)>1$ , Eisenstein
$\int_{M_{I’}(}\backslash \mathbb{C})\mathcal{E}_{\phi}(z, g;S)\overline{\eta_{\xi(}S)}\wedge\omega=\int_{G(\mathbb{Q})\backslash \mathrm{X}G}\mathrm{r}^{\pm}(\mathrm{A}f)/K\mathcal{E}_{\phi}(Z,g;S)\overline{\eta\xi(_{S)\omega}}\wedge(_{Z},g)$
$(9.3)$ $– \int_{B(\mathbb{Q})\backslash \mathfrak{H}()}+\pm_{\mathrm{X}c}\mathrm{A}/!K-2\pi\hat{\phi}_{S}(g)\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}_{r\mathrm{j}}+(z)^{S}\overline{\eta\xi(_{S)\omega}}\wedge(_{\mathcal{Z}}, g)$
. $\psi$ : $\mathbb{Q}\backslash \mathrm{A}arrow \mathbb{C}^{1}$ $\psi(x)=e2\pi ix(x\in \mathbb{R})$ ,
$\eta\xi(s)$ $\omega$ Whittaker $W_{\eta}^{\psi}(g),$ $W_{\omega}^{\psi}(g)$ . $\eta\xi(s)$
$\omega$ Fourier
$\eta\xi(_{S;}z,g)=\sum_{>}b\in \mathbb{Q}0W_{\eta}\psi(g)e^{2}\pi ibz+$ ( )
$\omega(z, g)=\sum_{a\in \mathbb{Q}>0}W_{\omega}^{\psi}(g)e^{2\pi i}az$
,
$\overline{\eta\xi(S)}\wedge\omega(z, g)$
$= \overline{(_{b\in \mathbb{Q}}\sum_{>0}W_{\eta}\psi((\begin{array}{ll}b 00 1\end{array})g)d(e2\pi ibz)+(\text{ })\mathrm{I}}\wedge\sum_{0a\in \mathbb{Q}>}W_{\omega}^{\psi}(g)d(e^{2}a\pi iz)$
. (9.3) , $a=b$
, ${\rm Re}(S)>1$ (9.3)
$\int_{B(\mathbb{Q})\backslash \mathrm{X}}+\mathrm{r}+c(\mathrm{A}_{f})/K-2\pi\hat{\phi}S(g)z^{s}a\sum_{\epsilon \mathbb{Q}>0}W_{\eta(}\psi g)W_{\omega}\psi(g)\overline{d(e^{2i}az\pi)}\wedge d(e)2\pi iaz$
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$X:={\rm Re}(Z),$ $y:={\rm Im}(z)$
$= \int_{B(\mathbb{Q})}+\backslash \mathfrak{H}^{+}\mathrm{X}G(\mathrm{A}f)/K16T^{3}i\hat{\phi}S(g)ysa\in \mathbb{Q}_{>}\sum_{0}W_{\eta}^{\psi}(g)W_{\omega}^{\psi}(g)$
$e^{-4\pi ay}dax\wedge day$
$=16 \pi^{3}i\int_{U(\mathbb{Q})z(\mathbb{Q}})\backslash \mathfrak{H}^{+\mathrm{A}_{f}}\cross G()/K(\hat{\phi}_{s}(g)y^{s}\overline{W_{\eta}\psi(g)}W_{\omega}^{\psi}g)e-4\pi ydX\wedge dy$
(9.4) $= \pi\frac{\Gamma(s+1)}{(4\pi)^{s^{-1}}}[G(\hat{\mathbb{Z}}):\pm K]\int_{U}(\mathrm{A}J)z(\mathbb{Q})\backslash c(\mathrm{A}_{f})\hat{\phi}_{s}(g)\overline{W^{\psi}\eta(g)}W^{\psi}(\omega g)dg$
.
(9.5) $\int_{M_{I\zeta}(}\mathbb{C})\mathcal{E}_{\phi}(z,g;S)\overline{\eta\xi(S)}\wedge\omega$
$\pi\frac{\Gamma(s+1)}{(4\pi)^{s^{-1}}}[G(\hat{\mathbb{Z}}):\pm I\mathrm{f}]\int_{G}(\hat{\mathbb{Z}})\int_{\mathrm{A}_{f}}\phi(k)W_{\omega}^{\psi}(k)\overline{W^{\psi}\eta((\begin{array}{ll}a 00 1\end{array})k)}|a|_{\mathrm{A}_{f}^{-1}}sda^{\mathrm{X}}dk$
.
Rankin-Selberg convolution L- $L(s+1/2, \pi \mathrm{x}\overline{\pi}_{\eta})$
([3] Introduction . L- 1/2-
.) . $\pi_{\eta}$ $\eta_{\xi}$
$\mathrm{I}\mathrm{n}\mathrm{d}_{B}^{G(\mathrm{A})}(\mathrm{A}_{f}f)[||_{\mathrm{A}_{f}}^{1/2}\otimes\chi||_{\mathrm{A}_{f}}^{-1/2}\otimes 1_{U()}\mathrm{A}f]$




(9.6) $\int_{M_{I\mathrm{f}}(\mathbb{C}})1_{0}\mathrm{g}|u|\overline{d\log v}\wedge\omega\in 2\pi i\frac{L(2,\pi)L(1,\pi\otimes\overline{\chi})}{L(2,\omega_{\pi}\overline{\chi})}\cdot\overline{\mathbb{Q}}$
. (9.6) (9.2), $\chi$ , 82
.
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